



















DESIRABLE  MECHANICAL  PROPERTIES  SUCH  AS  HIGH  STRENGTH 
DUCTILITY AND ELASTICITY 	 
&ROM AMONG THE VARIOUS TYPES OF ALLOYS USED FOR PORCELAIN 
FUSED  TO METAL  0&-	  RESTORATIONS  !U0T  BASED  HIGH  NOBLE 






ENSURE  BIOCOMPATIBILITY  AND  LARGE  0T  CONCENTRATIONS  ARE 
NECESSARY  TO  RAISE  THE MELTING  RANGE  SUF½CIENTLY ABOVE  THE 
PORCELAIN  ½RING  TEMPERATURE  TO  PREVENT  DISTORTION  DURING 
PORCELAIN  APPLICATION  	  4HE  ADDITION  OF  :N  LOWERS  THE 
LIQUID ALLOY´S SURFACE TENSION THUS ENABLING THE MATERIAL TO BE 
CAST  INTO VERY  THIN  SECTIONS :N ALSO  SERVES AS A DEZOXIDANT 
AND  TOGETHER  WITH  )R  AND  )N  PROTECT  OTHER  METALS  FROM 
OXIDATION -ICROALLOYING METALS ARE ALSO ADDED TO FORM A THIN 








MEDIA ARTI½CIAL  SALIVA OR DISTILLED WATER  	 3OME OF  THEM 
ESPECIALLY :N AND #U COULD REACH LEVELS THAT CAUSE THE DETECTABLE 
CYTOTOXIC EFFECT 	 -ETAL CORROSION DEPENDS ON AN ALLOY´S 
COMPOSITION  AND  MICROSTRUCTURE  BIOMECHANICAL  CONDITIONS 
MODE  OF  CASTING  AND  POLISHING  COMPOSITION  AND  ELECTROLYTE 
CHARACTERISTICS OF  SOLUTIONS USED  FOR ALLOY CONDITIONING  SIZE OF 
















































7E PREPARED  TWO  EXPERIMENTAL  !U0T  ALLOYS WITH  SIMILAR 
COMPOSITIONS 	 4HE SLIGHTLY HIGHER :N CONTENT BY  WT 
 IN THE !U0T )) ALLOY WAS CHOSEN TO IMPROVE BONDING STRENGTH 
BETWEEN  PORCELAIN  AND  ALLOY  AND  MECHANICAL  PROPERTIES 





SIGNI½CANTLY  DIFFERED  IN  THEIR  BIOCOMPATIBILITY  7E 
HYPOTHESIZED  THAT  DIFFERENCES  IN  MICROSTRUCTURE  AND 
DISTRIBUTION  OF  MICROALLOYING  ELEMENTS  WITHIN  PHASES 
ESPECIALLY  :N  ARE  RESPONSIBLE  FOR  THE  ALLOY´S  CORROSION 
PROPERTIES  AND  SUBSEQUENT  CYTOTOXICITY  OF  THE  ALLOY 
CONDITIONING MEDIA 4O  TEST  THIS HYPOTHESIS  THE AIM OF  THIS 
STUDY WAS  TO EVALUATE METAL ION RELEASE FROM !U0T ) AND 
!U0T  ))  ALLOYS  INTO  THE  CULTURE MEDIA    TO  INVESTIGATE  THE 
CYTOTOXIC EFFECT OF !U0T CONDITIONING MEDIA USING A STANDARD 
VIABILITY ASSAY ON , CELLS AND MORE SENSITIVE 4CELL FUNCTION 
AND APOPTOSIS ASSAYS   TO CHECK WHETHER  THE  RELEASED :N 
IONS  IN  THE  CONDITIONING MEDIA  CAUSE  THE  SAME    BIOLOGICAL 







PREVIOUS PUBLICATIONS  	  "RIE¾Y  THE MELTING OF  VERY PURE 
COMPONENTS  !U  WT 0T  WT :N  
WT )N  WT 2H IN THE FORM OF 0T2H 	  
WT AND 0T  IN  THE  FORM OF 0T)R  	  WT	 WAS 
PERFORMED IN A VACUUM INDUCTION MELTING FURNACE AT VACUUM 




PRO½LE  AND  POLISH MILLING  THERMAL  TREATMENTS	  AND  CUTTING 
OFF A STRIP TO REGULATE THE  SHAPE PLATE THICKNESS  MM	 	 
$URING  PRODUCTION  OF  THE  EXPERIMENTAL  !U0T  )  ALLOY  SOME 










TECHNIQUE  WHICH  STIMULATES  THE  PREPARATION  OF  CAST  METAL 





MACHINE  AT  #  !FTER  COOLING  THE  SPECIMENS  WERE 
SANDBLASTED WITH  !L/ 0OLISHING WAS PERFORMED USING 
STONE BURRS AS DESCRIBED 	 
4HE DISCS WERE  SOAKED  IN  A  DETERGENT  (ERBA  0ARAFARM 
3UBOTICA  3ERBIA	  FOR  MINUTES AND  THEN  SCRUBBED USING A 
SOFT BRISTLE BRUSH AND RINSED IN TAP WATER FOR  MINS !FTER 
CLEANING BY SONI½CATION TWICE FOR  MINS  IN DISTILLED WATER	 









FETAL  CALF  SERUM  &#3	  )#.  ¯  #OSTA  -ESA	  AND  ANTIBIOTICS 
'ALENIKA :EMUN 3ERBIA	 INCLUDING GENTAMYCIN  GML	 
PENICILLIN  UNITS  ML	 AND STREPTOMYCIN  GML	 FOR  
DAYS  RELATIVE  SURFACE  AREA    CMML  MEDIUM	  IN  AN 
INCUBATOR &LOW )RVINE 3COTLAND	 WITH  #/ AT # !FTER 




MEDIUM WAS  A  COMPLETE  20-) MEDIUM  INCUBATED WITHOUT 
ALLOYS  -EDIA  WERE  USED  FOR  CHEMICAL  ANALYSIS  AND 
BIOLOGICAL TESTING    
 4HE  CONCENTRATIONS  OF  METAL  IONS  IN  THE  POOLED 
CONDITIONING MEDIA WERE PERFORMED BY )NDUCTIVELY #OUPLED 
0LASMA  !TOMIC  %MISSION  3PECTROPHOTOMETRY  )#0!%3	 





WAS  TESTED  USING  A  STANDARD  METHOD  FOR  MEASUREMENT  OF 
MITOCHONDRIAL SUCCINIC DEHYDROGENASE 3$(	 ACTIVITY IN , 






CELLS  WERE  PLATED  IN  PLIKATES  IN  A  VOLUME  OF    L  OF 
MEDIUM !FTER A DAY INCUBATION PERIOD THE MEDIUM WAS 
CAREFULLY  REMOVED  AND  THE WELLS  WERE  ½LLED WITH    L  OF 
;  DIMETHYLTHIAZOL  ¯    LYL=  DIPHENYL  TETRAZOLIUM 




-44  SOLUTION  SERVED  AS  BLANK  CONTROLS  !FTER  A  HOUR 
INCUBATION  PERIOD  #    #/	    L    WELL  OF   











BRED  AT  THE  )NSTITUTE  OF  -EDICAL  2ESEARCH  --!  "ELGRADE 
3ERBIA  WERE  REMOVED  ASEPTICALLY  UNDER  GENERAL  ETHER 
ANAESTHESIA 4HE USE OF ANIMALS FOR THE EXPERIMENTS WAS  IN 
ACCORDANCE WITH  THE 'UIDELINE  FOR  THE 5SE OF %XPERIMENTAL 
!NIMALS APPROVED BY THE %THICAL #OMMITTEE OF THE -ILITARY 
-EDICAL  !CADEMY  "ELGRADE  3ERBIA  	  WHICH 
STRICTLY  FOLLOWS  THE  RULES  OF  THE  %UROPEAN  #OMMUNITY 
'UIDELINES  %%# $IRECTIVE  OF    %%#	  3INGLE  CELL 
SUSPENSIONS  OF  THYMOCYTES  WERE  PREPARED  BY  TEASING  THE 
THYMUSES  IN  AN  20-) MEDIUM  THROUGH  A  STEELMESH  !FTER 










THE  RADIOACTIVITY  WAS  COUNTED  USING  A  SCINTILLATION  COUNTER 
"ECKMAN	 4HE RESULTS WERE EXPRESSED AS MEAN COUNTS PER 
MINUTE CPM	 OF TRIPLICATES 0ROLIFERATION ACTIVITY WAS PRESENTED 
IN  PERCENTAGES  CALCULATED  ON  THE  BASIS  OF  THE  PROLIFERATION 
ACTIVITY OF CULTURES WITH THE CONTROL CONDITIONING MEDIUM  
   !POPTOSIS ASSAYS
&OUR  METHODS  WERE  USED  FOR  APOPTOSIS  5NSTIMULATED 
THYMOCYTES OR #ON! ¯ STIMULATED THYMOCYTES X CELLS  
WELL      L  COMPLETE  20-)  MEDIUM	  WERE  CULTIVATED  IN 
WELL  ¾ATBOTTOM PLATES  FOR   HOURS  IN  THE PRESENCE OF 




MICROSCOPY  	  !T  LEAST    CELLS  OF  EACH  TRIPLICATE WERE 
CALCULATED 4HE RESULTS ARE GIVEN AS PERCENTAGES OF APOPTOTIC 
CELLS 4HE SECOND METHOD INCLUDED THE STAINING OF CELLS WITH 
!NNEXIN&)4#    0ROPIDIUM  IODIDE  0)	  KIT  +.8  2    2 
!BINGDON  /XON  5+	  #ELLS  FROM  EACH  WELL  X	  WERE 
STAINED  ACCORDING  TO  THE  MANUFACTURER´S  INSTRUCTIONS  AND 
ANALYZED  USING  A  ¾OW  CYTOMETER  #OULTER  8,-#,  +REFELD 
'ERMANY	  $OUBLENEGATIVE  CELLS  ARE  VIABLE  CELLS  !NNEXIN
&)4#  0) CELLS  REPRESENT THYMOCYTES  IN THE   EARLY STAGES OF 
APOPTOSIS  DOUBLE  POSITIVE  CELLS  ARE  THYMOCYTES  IN  THE  LATE 
STAGES  OF  APOPTOSIS    SECONDARY  NECROSIS  WHEREAS  ONLY  0) 
CELLS ARE PRIMARILY NECROTIC CELLS 	 
4HE THIRD METHOD WAS BASED ON DETECTING A DECREASE IN 
MITOCHONDRIAL  POTENTIAL  ¥JM	  EVALUATED  BY  THE  STAINING 




WERE  WASHED  RESUSPENDED  IN  0"3  AND  LEFT  AT  #  FOR 
 MINS !NALYSIS WAS PERFORMED USING A #OULTER 8,-#, ¾OW 
CYTOMETER ¾UORESCENCE DETECTION AT  NM	 
4HE  FOURTH  METHOD  INCLUDED  THE  DETECTION  OF  $.! 










HOURS  CELLFREE  SUPERNATANTS  WERE  COLLECTED  AND  STORED  AT 
¯# UNTIL ASSAYED &OR DETECTION OF ), IN THESE SUPERNATANTS 




OR  A  CONTROL MEDIUM  IN  THE PRESENCE OF #ON!  FOR   DAYS 
!FTER  THAT  THE  CELLS  WERE  COLLECTED  WASHED  WITH  0"3 
CONTAINING  &#3 AND  SODIUM ASIDE 0"3&#3	 $EAD 
CELLS WERE REMOVED USING .YCOPREP !NIMAL GRADIENT DENSITY 
 G    CM	  .YCOMED /SLO .ORWAY	 6IABLE CELLS  FROM 
THE INTERFACE ZONE WERE WASHED ADJUSTED AT CONCENTRATIONS 
OF  X  CELLS  TUBE AND INCUBATED AT # WITH ANTI#$ 
/8	  CONJUGATED  WITH  &)4#  3EROTEC  /XFORD  5+	  M!B 
 GML	 FOR  MINS 4HE CONTROL CELLS WERE INCUBATED WITH 




-ICROSTRUCTURAL  CHARACTERISATION  OF  THE  ALLOY  SAMPLES  WAS 
CARRIED OUT BY SCANNING ELECTRON MICROSCOPY 3%-3IRION  
.#	  IN  ADDITION  TO  ENERGYDISPERSIVE  8RAY  %$8	  ANALYSIS 
/XFORD  ).#!  	  4HE  SPECIMENS  WERE  ONLY  POLISHED  TO 
MINIMIZE  THE  IN¾UENCE  OF  METALLOGRAPHIC  PREPARATION 
REGARDING  CHANGES  IN  CHEMICAL  COMPOSITION  ON  THE  ALLOY 
'OLD "ULLETIN   6OLUME    .O     
WWWGOLDBULLETINORG







OF  THE  ALLOYS  4HE  DIFFRACTION  PATTERNS WERE  COLLECTED  ON  A 
0!.ALYTICAL  8´PERT  02/ -0$ DIFFRACTOMETER  USING  RE¾ECTION 
GEOMETRY AND #U+A RADIATION 4HE THETA RANGE WAS FROM 
 TO  -EASURED DIFFRACTION PATTERNS WERE COMPARED 
USING  THE  8´0ERT  (IGH3CORE  0!.ALYTICAL	  COMPUTER 
PROGRAMME  4HE  #RYSTALLOGRAPHICA  3EARCH  -ATCH  /XFORD 
#RYOSYSTEMS	 PROGRAMME WAS APPLIED  FOR QUALITATIVE PHASE 
ANALYSIS  AND  CRYSTALLOGRAPHIC  DATA  OF  THE  IDENTI½ED  PHASES 
WERE  RETRIEVED  FROM  THE  )#3$  DATABASE  	  1UANTITATIVE 









4HE ½RST  AIM OF  THIS  BIOCOMPATIBILITY  STUDY WAS  TO  TEST  THE 
EFFECT OF THE EXTRACT FROM !U0T  ) AND !U0T  )) ALLOYS ON THE 
METABOLIC  ACTIVITY  OF  ,  CELLS  !S  SHOWN  IN  4ABLE    THE 





































































Au-Pt I conditioning medium










































OF  DENTAL  ALLOYS  THAN  THE  CONVENTIONAL -44  ASSAY  ON  , 
CELLS  2ISTIC  ETAL  MANUSCRIPT  SUBMITTED	  4HEREFORE  WE 
TESTED THE EFFECT OF !U0T ALLOY EXTRACTS ON THE PROLIFERATION OF 
RAT  THYMOCYTES  IN  THE  PRESENCE  OF  #ON!  4HE  RESULTS 
PRESENTED IN &IG ! DEMONSTRATE THAT AN UNDILUTED !U0T ) 
MEDIUM  CONCENTRATION  STATISTICALLY  SIGNI½CANTLY  SUPPRESSED 
4CELL  PROLIFERATION  P  	  AND  THE  INHIBITION WAS  ABOUT 







4CELL  PROLIFERATION  WE  STUDIED  THE  PRODUCTION  OF  ),  A 
DOMINANT 4CELL GROWTH FACTOR AND THE EXPRESSION OF ),2A 
BY #ON! ¯ STIMULATED THYMOCYTES !S SEEN  IN &IG " BOTH 
!U0T MEDIA  INHIBITED  THE  PRODUCTION  OF  ),  BUT  ONLY  THE 
!U0T )) MEDIUM ADDITIONALLY DOWNREGULATED THE EXPRESSION 
OF ),2A
4HE  LOWER  PRODUCTION  OF  ),  AND  CELLULAR  PROLIFERATION 
CAUSED BY THE !U0T ALLOY EXTRACTS MIGHT BE A CONSEQUENCE 
OF  THYMOCYTE  APOPTOSIS  4O  CHECK  THIS  HYPOTHESIS  WE 
EXAMINED  THE  APOPTOSIS  OF  THYMOCYTES  USING  DIFFERENT 
METHODS  4HE  RESULTS  GIVEN  IN  4ABLE    SHOW  THAT  NEITHER 
!U0T  MEDIUM  MODULATES  APOPTOSIS  OF  UNSTIMULATED 
THYMOCYTES  IN  THE  CULTURE  (OWEVER  THE  !U0T  ))  MEDIUM 
POTENTIATED  #ON!  ¯  INDUCED  APOPTOSIS  OF  THYMOCYTES 
4ABLE   &IG  	  4HE EFFECT WAS OBSERVED DURING  THE EARLY 
PHASE  OF  APOPTOSIS  NUCLEAR  CONDENSATION  AS  REVEALED  BY 
4~RK  STAINING  AND  AN  INCREASE  IN  THE  PERCENTAGE  OF 





-EDIUM  -ORPHOL                        !NEXIN &)4#  0) STAINING    0)   $I/#
            STAINING  STAINING
    4OTAL          
    APOPTOSIS
    NECROSIS  !N&0)  !N&0)  !N&0)
#ONTROL FRESH                   
#ONTROL CONDITION              
!U0T )               
!U0T ))               
#ON!   STIMULATED CULTURES
 APOPTOSISNECROSIS	
-EDIUM  -ORPHOL                        !NEXIN &)4#  0) STAINING    0)   $I/#
            STAINING  STAINING
    4OTAL  
    APOPTOSIS
    NECROSIS  !N&0)  !N&0)  !N&0) 
#ONTROL FRESH               
#ONTOL CONDITION              















MITOCHONDRIAL  MEMBRANE  POTENTIAL  $I/#  STAINING	  BUT 





7E COMPARED  THE EFFECT OF EXOGENOUSLY  ADDED :N  IONS ON 
, CELLS AND THYMOCYTES BECAUSE :N WAS THE ONLY DETECTABLE 





MEDIA  RESPECTIVELY  4HE  RESULTS  4ABLE  	  SHOW  THAT  :N  THE 
DOSEDEPENDENT  INHIBITED  THE  METABOLIC  ACTIVITY  OF 
,  CELLS  THE  PROLIFERATION  OF  THYMOCYTES  AND  THE 
PRODUCTION  OF  ),  BUT  DID  NOT  SIGNI½CANTLY  ALTER  THE 
APOPTOSIS  OF  THE  UNSTIMULATED  THYMOCYTES  4HE 




ADVERSE  EFFECT  ON  THE  ,  CELLS  AND  SHOWED  A  LOWER 
IMMUNOSUPPRESSIVE EFFECT ON THE THYMOCYTES COMPARED TO 
ALLOY EXTRACTS  































Control conditioning medium Au-Pt I conditioning medium
Annexin V -FITC
PI
6.0 % 51.9 %





34.7 % 5.7 %
PI
Annexin V -FITC
6.8 % 54.7 %








   -ICROSTRUCTURAL  ANALYSIS  OF  !U0T  ALLOYS  BEFORE 
AND AFTER CONDITIONING IN THE CULTURE MEDIUM
4HE MICROSTRUCTURAL ANALYSIS OF !U0T ALLOYS WAS PERFORMED BY 









0T  AND  BINARY  !U:N  0T:N  AND  !U:N  PHASE  DIAGRAMS 





OTHER  THREE MINOR  PHASES  WERE  ENRICHED  WITH  :N  AND  THE 
HIGHEST CONTENT WAS DETECTED IN THE 0T:N PHASE FOLLOWED BY 
!U:N AND !U:N 
 !FTER  CONDITIONING  THE  SURFACE  OF  SPECIMENS  WERE 
EXAMINED  DIRECTLY WITHOUT  ANY METALLOGRAPHIC  PREPARATION 
WITH THE AIM OF DISCOVERING THE INTERACTION OF SAMPLE SURFACES 
WITH  CONDITIONING  MEDIA  DURING  IN  VITRO  EXPERIMENTS  4HE 
%$8POINT ANALYSIS  FOR ALL DETECTED PHASES  SHOWED  THAT  THE 
APHASE REGIONS BECAME POOR IN :N AND WITHIN THEM THERE 
WAS NO 2H )N AND )R 4ABLE 	 4HE A PHASES ALSO CONTAINED 





THE  MIDDLE  OF  THE  A  PHASE  4HE  CALCULATED  MASS  RATIO 
WT  	  FOR  THE  PHASES  OF  !U0T  )  AFTER  CONDITIONING 
WAS AAAS    
 #ONTRARY  TO  THIS  THE  NUMBER  OF  DETECTED  PHASES  IN 
THE  !U0T  ))  ALLOY  WAS  LOWERED  FROM    TO    AFTER 
BIOCOMPATIBILITY  CONDITIONING 4HE !U:N AND 0T:N PHASES 
DISAPPEARED  FROM  THE  SURFACE  OF  !U0T  ))  ALLOY  SUCH  THAT 






:N GML	  -44 ,	  0ROLIFERATION  ),A
   TO CONTROL	   TO CONTROL	   PGML	
#ONTROL            




























:N GML	  -ORPHOLOGY   $I/#   -ORPHOLOGY  $I/# 
  	  STAINING 	  	  STAINING 	
#ONTROL                
:N  GML	                
:N  GML	                
:N  GML	                

















)N  THIS WORK WE  HAVE  COMPARED  THE MICROSTRUCTURE  OF  TWO 
EXPERIMENTAL  HIGH  NOBLE  !U0T  DENTAL  ALLOYS  WITH  THEIR 
BIOCOMPATIBILITY  IN VITRO 3UCH TYPES OF !U0T ALLOYS MAY BE 
USED FOR FULL CAST OR METAL CERAMIC APPLICATIONS 	 !LTHOUGH 
THE  UNIT  COST  OF  THESE  TWO METALS  IS  HIGH  THE  ALLOYS  HAVE 
ADVANTAGES  IN  THE  CLINICAL  USE  ESPECIALLY  FOR  SINGLE  ¯  TOOTH 









EFFECT  OF  !U0T  CONDITIONING MEDIA  BECAUSE  THIS  APPROACH 
ENABLES SIMULTANEOUS QUANTI½CATION OF RELEASED METAL IONS 
4HE  ½RST  BIOCOMPATIBILITY  ASSAY  WAS  BASED  ON  THE 
DETERMINATION  OF  MITOCHONDRIAL  3$(  ACTIVITY  IN  A  MOUSE 





SURPRISINGLY  THE  !U0T  ))  MEDIUM  REDUCED  CELL  VIABILITY  BY 
ABOUT    4HESE  RESULTS  CLEARLY  CORRELATED  WITH  THE 
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.O  OTHER  ELEMENTS  INCLUDING  !U  AND  0T  WERE  DETECTED 
WHICH IS IN ACCORDANCE WITH THE RESULTS OF OTHER RESEARCHERS 
ON THE ALLOYS OF SIMILAR COMPOSITION 	
7HEN  EVALUATING  THE  CYTOTOXICITY  OF  METAL  IONS  IT  IS 
IMPORTANT  THAT  THEIR  CONCENTRATIONS  IN  CONDITIONING  ¾UIDS 
REACH  THE  LEVELS  TO  CAUSE  A  DETECTABLE  ADVERSE  EFFECT  4HE 
CONCENTRATIONS  OF  RELEASED  METAL  IONS  DEPENDS  ON  THE 
CORROSION PROPERTIES OF AN ALLOY IN AN IMMERSION SOLUTION BUT 
ALSO ON THE RATIO OF SURFACE AREA OF A SPECIMEN TO A VOLUME OF 
SOLUTION  AND  THE  DURATION  OF  CONDITIONING  -OST  AUTHORS 
INVESTIGATING  THE  CORROSION  OF  DENTAL  ALLOYS  FOLLOW  THE 
RECOMMENDATIONS  BY  )3/  	  SURFACE  AREATO  VOLUME 
RATIO    CMM,  PERIOD  OF  CONDITIONING    DAYS 
IMMERSION SOLUTIONS DISTILLED WATER ACIDI½ED ARTI½CIAL  SALIVA 








A  SIGNI½CANT  BIOLOGICAL  EFFECT  (OWEVER  THE  TESTED 
















APPROACH  FOR  PREPARATION  OF  THE  !U0T  EXTRACTS  INCLUDING 
EXPOSING A HIGHER SURFACE AREA TO ¾UIDS  CMM,	 LONGER 
CONDITIONING  THREE  ROUNDS  OF  TWOWEEK  PERIODS	  AND  A 
DIFFERENT CULTURE MEDIUM 20-)   &#3	  )N COMPARISON 
WITH  OUR  RESULTS  3CHMALTZ  ET  AL  	  FOUND  A  LOWER 
CONCENTRATION OF :N  ABOUT  GM,	  IN  THE ALLOY EXTRACT 
AFTER A DAY CONDITIONING TIME OF TWO HIGH NOBLE !U ALLOYS 







WITH  #U  IN  THE  BRASS	  USING  DIFFERENT  IMMERSION  SOLUTIONS 









RELEASED  A  SIMILAR  CONCENTRATION  OF  :N  IONS  IN  A  $-%- 
MEDIUM  WITH    .U  SERUM    CMM,	  AFTER 
  DAYS  AS  WE  MEASURED  IN  THE  !U0T  ))  MEDIUM  4HE 











































































































SENSITIVITY  TO  THE  PROAPOPTOTICTOXIC  AND  PROLIFERATION
MODULATING  STIMULI  RODENT  THYMOCYTES  HAVE  BEEN  USED 
EXTENSIVELY IN IMMUNOLOGICAL AND TOXICOLOGICAL STUDIES
"ASED  ON  OUR  PREVIOUS  RESULTS  2ISTIC  ET  AL  MANUSCRIPT 
SUBMITTED	 WHICH SHOWED THAT THE PROLIFERATION OF RAT THYMIC 








THYMOCYTES  BY  ABOUT    3IMILARLY  THE  !U0T  ))  MEDIUM 
SHOWED A STRONGER INHIBITORY EFFECT ON THYMOCYTES REDUCTION 
OF PROLIFERATION BY ABOUT 	 COMPARED TO THE METABOLIC 
ACTIVITY  OF  ,  CELLS  4ABLE  	  OR  THE PROLIFERATION  OF  , 
CELLS WITH OR WITHOUT #ON! DATA NOT SHOWN	 
)T IS WELL KNOWN THAT #ON! A POLYMERIC PLANT LECTIN IS A VERY 







RECEPTOR  4#2	  	  7E  FOUND  THAT  THE  !U0T  )  MEDIUM 
INHIBITED THE PRODUCTION OF ), NON AFFECTING ),2A EXPRESSION 
AND  APOPTOSIS  (OWEVER  THE  !U0T  ))  MEDIUM  SUPPRESSED 
THYMOCYTE PROLIFERATION BY DECREASING BOTH THE PRODUCTION OF 




FACTOR  RESPONSIBLE  FOR  THE  SUPPRESSION  OF  ),  PRODUCTION 
DECREASED  NUMBER  OF  ),2A  CELLS  AND  MORE  PROFOUND 





THE  MOST  IMPORTANT  TRACE  ELEMENTS  IN  THE  BODY  AND  IT  IS 
ESSENTIAL  AS  A  CATALYTIC  STRUCTURAL  AND  REGULATORY  ION  )T  IS 
INVOLVED IN HOMEOSTASIS IMMUNE RESPONSES AND AGEING 	 
!  SIGNI½CANT  CYTOPROTECTIVE  ACTIVITY  OF  :N  IS  RELATED  TO  ITS 
INTEGRATION  WITH  PROTEINS  MAINTAINING  CELLULAR  STABILITY 
(OWEVER  CHANGES  IN  :N  STATUS  AND  ITS  INTRACELLULAR 
CONCENTRATIONS HAVE BEEN ASSOCIATED WITH SEVERAL PATHOLOGICAL 
STATES  4HE  INTRACELLULAR :N OVERLOAD MAY DISTURB CELL  REDOX 
BALANCE LEADING TO OXIDATIVE STRESS AND APOPTOSIS 	   
#ONTRARY  TO  THE PREVIOUS  RESULTS  SEVERAL  REPORTS  SHOWED 
THAT :N INHIBITS THE APOPTOSIS OF THYMOCYTES 	 4HE 
EFFECT MAY  BE  CAUSED  BY  THE  INHIBITION  OF  REACTIVE  OXYGEN 
SPECIES  PRODUCTION  	  SUPPRESSION  OF  CASPASE  	  OR 
THE STABILIZATION OF DAMAGED CELL MEMBRANES BY COMPETING 
WITH INTRACELLULAR #A 	 )N OUR STUDY WE DID NOT DETECT ANY 
SIGNI½CANT  EFFECT  OF  !U0T MEDIA  OR  :N  IONS  ON  THYMOCYTE 






(OWEVER  OUR  RESULTS  ON  #ON!ACTIVATED  THYMOCYTES 
SHOWED THAT BOTH !U0T  )) MEDIUM AND HIGHER DOSES OF :N 
IONS STIMULATED APOPTOSIS 4HE EFFECT WAS MANIFESTED AS THE 
REDUCTION  OF  MITOCHONDRIAL  MEMBRANE  POTENTIAL  AND  THE 
EXPRESSION OF PHOSPHATIDYLSERINE ON THE OUTER CELL MEMBRANE 
AS REVEALED BY INCREASED BINDING OF !NNEXIN 6 	 !LTHOUGH 
WE  DETECTED  AN  INCREASE  IN  THE  PERCENTAGE  OF  CELLS  WITH 
CONDENSED NUCLEI THE FRAGMENTATION OF $.! AS A ½NAL STEP 
IN THE APOPTOTIC PROCESS WAS NOT OBSERVED 4HESE ½NDINGS 
ARE  IN  ACCORDANCE  WITH  THE  PREVIOUS  RESULTS  ON  MALIGNANT 
CELLS  ENDOTHELIAL  CELLS  AND  NEURONAL  TISSUE  WHICH 
DEMONSTRATED  THAT  :N  CAN  DIRECTLY  OR  INDIRECTLY  STIMULATE 
MITOCHONDRIAL  ALTERATIONS  LEADING  TO  APOPTOSIS  	  )T 
SEEMS  THAT  #ON!ACTIVATED  THYMOCYTES  RESPOND  DIFFERENTLY 
TO :N STIMULI THAN RESTING THYMOCYTES BECAUSE THE APOPTOTIC 
PATHWAYS  IN  NONACTIVATED  AND  ACTIVATED  4  CELLS  DIFFER 
CONSIDERABLY 	 4HIS HYPOTHESIS COULD BE SUPPORTED BY THE 
½NDINGS  THAT  :N  IONS  STIMULATE  THE  PHOSPHOIONOSITIDE 






MICROSTRUCTURES  BEFORE  BIOCOMPATIBILITY  TESTING  WE 
CONCLUDED THAT !U0T  ) CONSISTS OF  TWO PHASES WHILE  IN  THE 
!U0T  ))  ALLOYS  THERE  ARE  AT  LEAST  ½VE  PHASES  2UDOLF  ET  AL 
MANUSCRIPT  SUBMITTED	  )N  BOTH  MICROSTRUCTURES  THE  MAIN 
PHASE  IS  CUBIC  FCC A WITH A CRYSTAL  STRUCTURE OF PURE GOLD 
WHILE THE MINOR CUBIC FCC A PHASES HAVE VERY SIMILAR LATTICE 
PARAMETERS  TO  0T  	  !CCORDING  TO  THE  INVESTIGATED 
MICROSTRUCTURE  AND  SIMULTANEOUS  THERMAL  ANALYSIS  34!	 
2UDOLF ET AL MANUSCRIPT SUBMITTED	 WE ASSUME THAT DURING 
MANUFACTURING IN THE CASE OF !U0T ) MELT THE THERMODYNAMIC 
CONDITIONS  WERE  ALMOST  AT  EQUILIBRIUM  AND  CONSEQUENTLY 
ONLY  TWO  PHASES  WERE  FORMED  DURING  THE  SOLIDI½CATION 
PROCESS /N  THE OTHER HAND  THE MANUFACTURING CONDITIONS 
FOR  !U0T  ))  MELT  WERE  NONEQUILIBRIUM  BECAUSE  THE  ½NAL 
MICROSTRUCTURE  CONTAINED  THREE  ADDITIONAL  MINOR  PHASES 
!U:N  0T:N  AND  !U:N  4HESE  PHASES  WERE  MOSTLY 
SEGREGATED  AT  THE  GRAIN  BOUNDARIES  BETWEEN  A  AND  A 
PHASES 3UCH MANUFACTURING CONDITIONS CAUSED CONDITIONS AT 




PHASE  PRECIPITATION  WHICH  ½NALLY  RESULTS  IN  IMPROVED 








WITH  THE HIGHER  RELEASE OF :N  FROM THE !U0T  ))  ALLOY  IN  THE 
CULTURE MEDIUM 





TO CORROSION  THAN  THE HOMOGENIZED  SOLID  SOLUTION BECAUSE 
OF  THE  DIFFERENCES  IN  ELECTRODE  POTENTIAL  CAUSED  BY 
MICROSEGREGATION  AND  VARIATION  IN  COMPOSITION  BETWEEN 
INDIVIDUAL DENDRITES (OWEVER TO OUR KNOWLEDGE OUR STUDY IS 
THE  ½RST  ONE  WHICH  DIRECTLY  INVESTIGATED  THE  CHANGES  IN 
MICROSTRUCTURE  OF  HIGH  NOBLE  !U0T  ALLOYS  BEFORE  AND  AFTER 
CONDITIONING  AND  CORRELATION  OF  THE  CORROSION  PROCESSES  AT 











OF  ALL  OTHER MICROALLOYING ELEMENTS  INCLUDING  )R  2H AND  )N 
WAS  LOWER  OR  UNDETECTABLE  IN  THE  SURFACE  LAYER  AFTER 
CONDITIONING  !T  THE MOMENT WE  DO  NOT  KNOW  HOW  THESE 
TRACE  ELEMENTS  IN  THE  CONDITIONING MEDIA  INTERACT WITH  :N 
WITH REGARD TO THE BIOCOMPATIBILITY 3ECONDLY AFTER PROLONGED 
CULTIVATION  FOR    WEEKS  :N  AND  MAYBE  OTHER  RELEASED 
ELEMENTS  COULD  MODIFY  SOME  MEDIUM  COMPONENTS 
ESPECIALLY  THOSE  PRESENT  IN  SERUM  INCLUDING  :NBINDING 
PROTEINS AND WHICH IN TURN MODULATE THE CELLULAR RESPONSE 
'ENERALLY  OUR  RESULTS  CONTRADICT  THOSE  PUBLISHED  BY  OTHER 
AUTHORS  	  WHO  SHOWED  THAT  ALLOY  EXTRACTS  HAD  LESSER 
CYTOTOXIC  EFFECTS  THAN  THE  SAME  CONCENTRATIONS  OF  :N  SALT 






3EVERAL MAIN  CONCLUSIONS  CAN BE DRAWN  FROM  THIS  STUDY   
4HE MICROSTRUCTURE BUT NOT THE COMPOSITION OF A HIGH NOBLE 
!U0T  ALLOY  IS  CONNECTED  WITH  ITS  CORROSION  PROPERTIES  AND 
BIOCOMPATIBILITY IN VITRO  4HE PRESENCE OF !U:N AND 0T:N 
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